Effect of spontaneous running on blood pressure, heart rate and cardiac dimensions in developing and established spontaneous hypertension in rats.
The effect of chronic voluntary exercise on resting blood pressure and heart rate was measured in two different age groups of spontaneously hypertensive rats (SHR). In the younger group, left ventricular dimensions were also measured. The younger group was 9 weeks old at the start of the experiment and was in a period of rapid blood-pressure rise. The older group, 13 weeks old at the start of the experiment, already had established hypertension. During a period of 6 weeks, the animals ran spontaneously in wheels mounted in their cages and reached a maximum of 6-7 km per 24 h. Age-matched, sedentary SHR were used as controls. Both groups of runners showed a decrease in body weight in comparison to controls. The younger runners exhibited a delayed onset of hypertension. They also showed a significantly increased left ventricular (LV) end-diastolic volume for every measured end-diastolic pressure between 7.5 mmHg and 20 mmHg (P less than 0.05). This suggests the development of a structural growth-dependent increase of the internal LV radius while LV weight and wall-to-lumen ratio were largely unaltered in younger runners compared with controls. In SHR with established hypertension, physical training did not reduce arterial blood pressure but heart rate was significantly lower than in the controls. These results thus indicate that an early onset of physical exercise in SHR may delay the development of hypertension. In addition, a more favourable cardiac design could also be seen.